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Introduction
The neuromyelitis optica spectrum disorders (NMOSD) are autoimmune, inflammatory disorders of the CNS with a predilection for the optic nerves and spinal cord and are distinct from multiple sclerosis (Wingerchuk et al., 2007) . The majority of patients have antibodies to aquaporin-4 (AQP4) water channels, which are situated predominantly on astrocyte foot processes; hence AQP4-IgG-positive NMOSD is now recognized as an autoimmune astrocytopathy with secondary demyelination (Lennon et al., 2004 (Lennon et al., , 2005 . The AQP4-IgG seronegative group (considered seronegative NMOSD) likely represents a heterogeneous group of both monophasic and relapsing inflammatory CNS disorders that include post-infectious inflammation and conditions caused by unidentified antibodies (Wingerchuk et al., 2015) . Recently some patients in this group have been reported to be positive for antibodies targeting myelin oligodendrocyte glycoprotein (MOG) and these patients have a primary demyelinating disorder (Waters et al., 2015; Jarius et al., 2016; Peschl et al., 2017) .
There are important differences between those who are seropositive for AQP4-IgG and MOG-IgG. AQP4-IgG-positive NMOSD in contrast to MOG-antibody-associated disorders (MOGAD) is far more common in females (Quek et al., 2012) , has a non-Caucasian ethnic bias, commonly co-associates with other autoantibodies and diseases, is relapsing if untreated and is associated with significant morbidity and mortality from relapse-related disability (Kitley et al., 2014b; Flanagan et al., 2016; Jurynczyk et al., 2017; Cobo-Calvo et al., 2018; Jitprapaikulsan et al., 2018a, b) . Additionally, current immunosuppressive treatments (ISTs), such as prednisolone, azathioprine, mycophenolate mofetil and rituximab, may not suppress the disease adequately. Thus there is a growing interest in developing new treatments and currently there are three immune-modulatory drugs being tested in international multicentre phase 4 randomized controlled trials: inebilizumab (anti-CD19 monoclonal antibody targeting B cells), eculizumab (anti-C5 monoclonal antibody targeting complement) and two utilizing satralizumab (anti-IL-6R monoclonal antibody targeting T and B cell activation, Th17 differentiation, and plasmablast survival). These studies enrol exclusively or primarily patients with AQP4 antibodies.
Because the outcomes across patients with AQP4-IgG-positive NMOSD are heterogeneous and because data that permit power calculations for clinical trials are sparse (Weinshenker et al., 2015) , we combined datasets from five centres with detailed prospective data collection systems, across four countries with varied ethnicities. We developed a joint modelling framework to understand the factors that influence relapses and disability and predict future attacks and disability events.
Materials and methods

Patient cohort
An international database was created by merging prospectively collected datasets from five neuromyelitis optica (NMO) specialized centres: Oxford and Liverpool (UK), Mayo Clinic (USA), Sendai (Japan) and Martinique. Information collected included sex, ethnicity, onset attack type (optic neuritis, transverse myelitis, brainstem attack, cerebral, and mixed), age at onset, Expanded Disability Status Scale (EDSS) scores and visual acuity and chronic immunomodulatory treatment. All data were anonymized and satisfied the local ethics requirements.
Analysis
We represented each type of recurrent NMO attacks as a counting process with an intensity (rate) function dependent on baseline covariates and treatment histories, as well as unobserved random effects. The model is an extension of the well known multiplicative intensity model of Andersen and Gill (1982) to accommodate multiple types of recurrent events and to account for patient heterogeneity or clustering of recurrent attacks. There is a shared random effect that characterizes the patient's overall propensity for recurrent attacks, as well as a type-specific random effect that characterizes the patient's propensity for each type of recurrent attacks. The values of the random effects vary among patients, representing the patient characteristics that are not captured by the measured covariates. The mean of the random effect in the population is set to zero. A patient with a positive value of the random effect tends to have more attacks than an average patient, whereas a patient with a negative value of the random effect tends to have fewer attacks than an average patient. The variance of the random effect reflects the degree of heterogeneity, with a larger value indicating greater heterogeneity.
We formulated the effects of baseline covariates and treatment histories on the hazard function of a disability event through a proportional hazards model (Cox, 1972) in which the shared random effect from the model for recurrent attacks enters as an additional covariate. The regression coefficient for the shared random effect captures the dependence of disability on recurrent attacks. This joint modelling approach allows us to assess the effects of baseline covariates and time-dependent covariates (e.g. treatments) on the rate of recurrence for each type of NMO attack and on the risk of occurrence for each type of disability while accounting for the patient heterogeneity that is not accounted for by the measured covariates. It also allows us to predict future attacks and disability events using not only the baseline characteristics and treatment histories but also the event histories. This model uses a time-dependent analysis which allows for any variation in follow-up times across the different covariate subgroups. The mathematical formulation, estimation procedure, and prediction algorithm are detailed in the Supplementary material.
For the baseline covariates we included ethnicity, sex, age at disease onset, and baseline attack type. We classified patients according to five major ethnicity groups: Caucasian, African (includes all those of African descent), Hispanic, Japanese, and non-Japanese Asian. We combined Hispanic and unknown ethnicity with Caucasian, which serves as the reference. We divided patients into three age groups according to the tertiles: 435 years, 35-48 years, and 448 years, with the last tertile as the reference. Such tertiles were used as a balanced distribution yields more stable estimates. The clinical and demographic characteristics of each tertile are shown in Supplementary Table 1. For the baseline attack, we combined brainstem and cerebral and set transverse myelitis as the reference.
There were two time-dependent covariates: ISTs were combined into one group (chronic prednisolone/prednisone, azathioprine, mycophenolate, rituximab, methotrexate or any combination) and were allocated the value of 0 before initiation of the IST treatment and the value of 1 afterwards; licensed multiple sclerosis disease-modifying treatments were combined as one group (multiple sclerosis disease-modifying treatment: mainly interferon beta and glatiramer acetate; anti-CD20 monoclonals were not included in this group) and were allocated the value of 1 between the starting and stopping dates and the value of 0 otherwise. No patients were treated with natalizumab or ocrelizumab. The treatment comparisons pertain to IST versus no treatment and multiple sclerosis disease-modifying treatments versus no treatment.
We combined some types of events in order to increase power and stability. Specifically, we combined unilateral and bilateral optic neuritis, classified unknown attack types (13 of 1976 events, 0.7%) as transverse myelitis attacks, which were the most common type, used the composite endpoint of oneeye blindness and two-eye blindness and the composite endpoint of EDSS 8.0 and death.
The results are based on the joint model with four types of NMO attacks (i.e. optic neuritis, transverse myelitis, brainstem, and cerebral) and the disability events of blindness and EDSS 6.0, except for the results on EDSS 8.0/death, which are based on a second joint model with EDSS 6.0 replaced by EDSS 8.0/death, and for the results on all relapses, which combine the four types of NMO attacks into a single sequence of recurrent events. If a patient had a mix of optic neuritis and transverse myelitis, then he/she would contribute to both types of events in the analysis.
Data availability
The data that support the findings of this study are available from the corresponding authors, upon request.
Results
Clinical and demographic characteristics of the international NMOSD attack database A total of 441 AQP4-IgG-positive NMOSD patients from the five sites were included (Table 1 ). There were 396 females and 45 males. The age of onset ranged from 2.7 to 82.7 years, with a median of 40.8 years. Over a median disease duration of 7.1 years (range: 0.3-46.6), 1976 attacks were documented. Supplementary Table 2 shows the frequencies and types of attacks and disability outcomes during the disease course according to baseline characteristics, such as attack type, site and ethnicity.
Effects of age, sex, ethnicity and treatment on likelihood of relapse
The estimation results for the effects of covariates on recurrent NMO attacks after disease onset (in terms of rate ratio) are summarized in Table 2 . Japanese patients had the lowest risk of relapses overall but the highest brainstem attack risk, and African patients had the highest cerebral attack risk. Compared to Caucasian patients (the reference group in the analysis), Japanese patients had lower risk of recurrent attacks (P = 0.001), particularly transverse myelitis attacks (P = 0.001) and optic neuritis attacks (P = 0.026), and African patients had much higher risk for cerebral attacks (P = 0.009). Female patients had higher recurrence rates for transverse myelitis attacks (P 5 0.001) and overall relapses (P = 0.009) than male patients. Patients with younger age of onset were more likely to have optic neuritis relapses (P 5 0.001) than older patients. In general, the onset attack type was positively associated with relapse of the same attack phenotype. ISTs reduced the likelihood of all relapses by 33% (P 5 0.001), with greater effects on optic neuritis, transverse myelitis and cerebral attacks (Fig. 1) , whereas multiple sclerosis disease-modifying treatments increased the risk of relapse. Supplementary Fig. 1 shows that the risk of relapse decreases over time, most dramatically after 10 years.
Effects of age, sex and ethnicity on likelihood of developing disability or blindness
The estimation results for the effects of covariates on the likelihood of developing disability (EDSS 5 6) or blindness (in terms of hazard ratio) are summarized in Table 3 . African patients were more likely to develop blindness and Japanese patients least likely to reach EDSS 8.0/ death; both differences were significant compared to the reference Caucasian group. Females had higher risk for all types of disability events. Patients with a younger age of onset were not only more likely to develop recurrent optic neuritis but also had a higher likelihood of developing blindness. They had a lower risk of developing EDSS 6.0 and EDSS 8.0 or death. In contrast, patients in the oldest age of onset group had a significantly higher likelihood of having ambulatory disability (need for cane or wheelchair) compared with those in the two younger age groups.
Patients with optic neuritis or mixed onset attacks were more likely to develop blindness (P 5 0.001). Although ISTs were associated with a lower likelihood and multiple sclerosis disease-modifying agents were associated with a higher likelihood of blindness and EDSS 6.0, neither reached statistical significance. In contrast, both ISTs and multiple sclerosis disease-modifying agents were associated with a higher likelihood of reaching EDSS 5 8 although there were fewer events.
The estimation results for the random effects are presented in Supplementary Table 3 . The variances of the shared and type-specific random effects are all quite large, indicating strong patient heterogeneity (due to unobserved confounders) in recurrent NMO attacks, especially for optic neuritis and transverse myelitis attacks. In addition, recurrent NMO attacks substantially increase the risks for all types of disability. Specifically, the coefficients of the shared random effect for blindness, EDSS 6.0, and EDSS 8.0/death are all estimated at 1.5, indicating that a half unit change in the shared random effect for recurrent attacks would double the risk of each type of disability event.
Relationship between onset attack and significant long-term disability Only 25% of patients who experienced EDSS 5 6 reached that disability milestone due to the onset attack. Only 17% of patients experiencing EDSS 8.0 reached that disability milestone due to the onset attack. For patients developing blindness in one or both eyes, 41% and 21%, respectively, reached that level of disability due to the onset attack. Thus, most patients require multiple attacks in order to acquire significant disability.
Predicting risk of relapse and disability based on age, sex and historical attack frequency and phenotype Our model can be used to predict the outcomes of individual patients according to their characteristics. For example, Supplementary Fig. 2 displays the estimated cumulative incidence functions of any relapse and an optic neuritis attack after Year 2 for a Japanese female patient who was diagnosed with a transverse myelitis attack at age 40 and did not receive multiple sclerosis disease-modifying treatment. The IST treatment reduces the incidence of any relapse and optic neuritis attack, while having two optic neuritis attacks in the first 2 years substantially increases the incidence of future NMO attacks, especially optic neuritis attacks. As a second example, Supplementary Fig. 3 displays the estimated cumulative incidence functions of blindness and EDSS 6.0 after Year 2 for a Caucasian male patient who was diagnosed at age 30, started IST at disease onset, and did not receive multiple sclerosis disease-modifying agents. If such a patient was diagnosed with an optic neuritis attack as opposed to a transverse myelitis attack at disease onset, then his risk of blindness is increased by nearly 3-fold and his risk of EDSS 6.0 is reduced by nearly 40%. Having two new optic neuritis attacks in the first 2 years increases both the risks of blindness and EDSS 6.0 considerably.
Outcome prediction tables: a helpful tool for clinicians and patients.
Tables 4-6 provide estimates for the risks of recurrent attacks and disability events over time for patients who were treated (i.e. with immunosuppressants from onset and not multiple sclerosis disease-modifying treatments). We considered 54 combinations of baseline characteristics: ethnicity (Japanese, Caucasian, African), sex, age group (535, (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) (45) (46) (47) (48) 448) , and onset attack type (optic neuritis, transverse myelitis, brainstem). Table 4 provides risk estimates over the first 2 years. Table 5 and Supplementary  Table 4 provide risk estimates at Year 2 and over the subsequent 2, 3, 5 and 10 years for the patients who have not reached the disability endpoints at Year 2. Table 5 and  Supplementary Table 4 pertain to patients without any relapse within 2 years after the onset attack. Table 6 and  Supplementary Table 5 provide risk estimates at Year 2 over the subsequent 2, 3, 5 and 10 years for the patients who have not reached the disability endpoints at Year 2. Table 6 and Supplementary Table 5 pertain to patients who had one relapse in the first 2 years after the onset attack. These prediction tables can be used in the clinic setting to inform physicians and patients on the choice of initial treatment.
Optimization of patient recruitment for clinical trials
Our data can be used to more accurately power future clinical trials. It is noteworthy that because disability is solely relapse-related in NMO and because such disability may be severe (and in contrast to multiple sclerosis), primary outcome measures in phase 3 NMO clinical trials to date, have been time to first relapse only (for ethical reasons) as a surrogate for disability. Thus we estimated the risk of relapsing over a 1-and 2-year period to aid trial design. Because there are limited restrictions that can ethically be applied to clinical trial eligibility (e.g. sex and ethnicity criteria would not be acceptable inclusion criteria), we selected baseline characteristics such as prior relapse activity and disease duration to calculate risk of relapse over the subsequent 1 and 2 years. Table 7 shows the estimated proportion of patients who relapse over a 1-year and 2-year period, dependent on the disease duration category and the number of NMO attacks in the preceding 2 years for those on IST because we assumed all diagnosed AQP4-IgG-positive patients will be on IST. A patient with disease duration of 55 years and with at least three attacks in the past 2 years has 73% chance of relapse within the next 2 years (representing 2.7% of the NMO population), whereas any patient (no restriction) has a 54% chance of relapse in 2 years (representing 100% of the population). Such information is useful for powering future clinical trials. The percentage of total AQP4-IgG-positive NMOSD patients who would satisfy these criteria is also included in the table because there will be a trade-off between selecting a rare group of highly active patients versus a broader range of less active patients; the former is favourable for statistical powering purposes whereas the latter favours ease of recruitment and a broader licensing indication. The loss of study eligible patients would be more deleterious to an effective study design than loading the study with highly active patients. For example, there appears no overall advantage in selecting recent onset patients or patients with higher disease activity in the preceding 2 years (used as a criteria for the currently ongoing three randomized control trials) because the increase in disease activity is modest and the loss of eligible patients large so that the entry criteria could be broadened.
Discussion
This study has highlighted several important issues, including the effects of ethnicity, sex, onset age, treatment and onset attack phenotype on relapse and disability risks. Using these risk factors we have been able to produce a new useful prognostic tool allowing prediction of the likely outcome in individual patients according to their baseline features and at 2 years depending on their early disease course. Second, we have produced data on the relapse risk over 1 and 2 years based upon disease activity in the prior 2 years as a tool to power future clinical treatment trials, and we have shown that the activity in the prior 2 years has only a modest effect on the subsequent 2 year activity. Third, we have used a model that removes the usual before and after treatment biases, and our results still support the effectiveness of IST and negative effect of multiple sclerosis drugs in AQP4-IgG-positive NMOSD patients. Finally, we have shown that the disability is often due to relapses and not the onset attack, highlighting the importance of starting treatment soon after the index clinical event.
Several previous studies have reported risk factors for relapse and disability using univariate and multivariate regression analysis (Weinshenker et al., 2006; Collongues et al., 2010a Collongues et al., , b, 2014 Jiao et al., 2013; Kim et al., 2013) . The strength of the analysis model in this study is that it takes into account the timing of the event and allows time-dependent treatment effects to be used. This will for example remove the positive bias due to onset attacks (which occur off treatment) being more severe, independent of treatment. Additionally we can combine the different factors in individual patients to produce individual patient predictions of risk. Importantly in contrast to other models, we can account for the correlation of recurrent attacks and disability events accounting for their dependence explicitly and use the histories of certain events to predict the developments of other events.
Acknowledging the difference in analysis methods our findings are generally in line with other studies of AQP4-IgG-positive NMOSD patients. Kitley et al. (2012) , in a smaller population of AQP4-IgG seropositive patients, noted better outcomes in Japanese patients than Caucasians, and although there was no difference in time to first relapse amongst different ethnic groups, there was a lower relapse rate in Japanese than in Caucasians and AfroCaribbeans. Afro-Caribbeans had the greatest risk of visual See Supplementary Table 4 for full dataset. BS = brainstem; ON = optic neuritis; TM = transverse myelitis. Table 6 Likelihood (%) of developing attacks and disability over the next 5 years for patients who are on IST from disease onset and who have not reached the endpoint but experienced one attack within 2 years since disease onset disability than the other groups. There were fewer brain attacks in Caucasians than other groups. Additionally, young onset patients were more likely to develop visual disability and older onset patients to develop motor disability and those with optic neuritis onset attacks were more likely to develop visual disability. Initiating IST before the first relapse was associated with longer time to relapse. However, the study had less power and did not adjust for interactions between race, age and onset phenotype, did not factor in time-dependent treatment effects nor incorporate the effects of relapses and disability over time. Long et al. (2017) reported in a cohort of 292 Chinese AQP4-IgG-positive patients an earlier time to relapse in those presenting with non-optic neuritis non-transverse myelitis attacks although the relapse rates were eventually similar to those presenting with optic neuritis or transverse myelitis (Long et al., 2017) . This non-optic neuritis nontransverse myelitis onset group had lower EDSS scores at follow-up. However, these outcomes were not adjusted for other baseline differences such as the younger age of onset and varied follow-up times. Table 2 from our study shows that patients with cerebral or brainstem onset attacks had the highest relapse risk, and Table 3 shows that this group had non-significant lower risks of visual disability, a similar risk to optic neuritis but lower risk than transverse myelitis to reaching EDSS 6.0, and lower risk of EDSS 5 8.0. Seok et al. (2017) noted in Korean AQP4-IgG-positive patients that those with late onset compared to those with early onset disease had a lower risk of relapse (although not time to relapse) and subsequent risk of nontransverse myelitis attacks, a lower risk of visual disability and a trend to a higher risk of EDSS 6.0; however, differences between the onset phenotypes, follow-up times, and use of multiple sclerosis drugs were not adjusted for (Seok et al., 2017) . The authors noted their older onset patients appeared to have lower EDSS scores than the Caucasian patients from Kitley et al. (2012) .
One important advantage of our analysis model is its ability to predict the risk of future outcomes in individual patients at any time point and account for the number of events (relapses and disability events) already experienced. This model requires a large dataset and the confidence of the prediction will depend not only on the size of the dataset but also on the diversity of the population (age, sex, ethnicity etc.). We have included two illustrative scenarios: one from disease onset, which requires the diagnosis of AQP4-IgG-positive NMOSD to have been made and assumes long-term IST since disease onset, and one at 2 years depending on whether the patients have had no relapse or one relapse over this period and have not reached the disability endpoint of interest (because 0-1 relapse is the most common relapse frequency over the first 2 years). Ideally this model should be set up as an online tool and continuously updated with more patient data, and individual risks for all clinical scenarios could be estimated. A similar tool for multiple sclerosis was developed but not established because of lack of long-term resources (Daumer et al., 2007) .
We also provided useful information to power future clinical trials. In contrast to multiple sclerosis, NMO disability is primarily relapse acquired and because the relapses can be severely disabling, the primary outcome in NMO trials has been time to relapse. The current phase 3 clinical trials have focused on recruiting active patients with recent and often multiple relapses. There have been challenges in recruiting partly due to the rarity of the condition and the smaller subpopulation that meet these criteria. However, it has been assumed that activity in the last 2 years has a large effect on the relapse risk going forward. Our data suggest that randomizing all patients (assuming on IST) would produce a reasonable number of relapses within 1 and 2 years and allow a much greater pool of patients to recruit from. Restricting recruitment to very active disease in order to optimize the likelihood of on-study attacks significantly reduces the pool of eligible patients prolonging the recruitment period or increasing the number of centres or both. Our data indicate that such patient selection criteria only moderately increase relapse risk. Additionally, the drug license may be limited to patients who meet the study entry criteria and thus expanding the eligibility could broaden access to treatment. Thirtyfour per cent of the total cohort of IST-treated patients relapsed within 1 year from a single time point and this appears surprisingly high. A previous letter (Kitley et al., 2014a, b) noted 25% of all patients from a single time point (on and off IST) relapsed within 7 months and 50% within 19 months (Kitley et al., 2014a) . From onset of IST, 50% relapsed within 23 months when early relapses from initiation were included. Neither of these outcomes is directly comparable to our category of patients but these data support our figures although we have used a more practically relevant outcome for clinical trial recruitment i.e. taking all already on IST.
The lack of randomized controlled trials to support the use of IST has been used to advocate the use of placebo-controlled trials in neuromyelitis optica. Cree (2015) noted the biases of using before (historical) and after (postinitiation of IST) comparisons of relapse rates, such as regression towards the mean (Cree, 2015) . Additionally the natural history of reduction of relapses over time we have demonstrated would add to this bias. Although not randomized controlled data, our analysis removes these biases and shows a positive effect of IST in all relapse and disability outcomes except for EDSS 8.0/death. There appeared a negative effect of IST on this latter outcome and this is out of keeping with the other IST effects in our cohort and would be at odds with the literature, thus we think this is likely to be a random effect due to the smaller numbers for this outcome.
The purpose of this study was not to compare efficacy of different immunosuppressive medications as attack preventive therapies in NMOSD. Most but not all previous observational studies suggest that rituximab is more effective than azathioprine (Mealy et al., 2014; Jeong et al., 2016; Stellmann et al., 2017) . Furthermore, a recent randomized controlled trial also showed superiority of rituximab over azathioprine at relapse prevention (Nikoo et al., 2017) . Our non-randomized allocation of treatments would not have added better evidence to the literature and would have reduced our ability to see the influences of other factors on outcome. Lumping all ISTs together does not include a bias because it is standard practice in all centres to advise all AQP4-IgG-positive patients to take ISTs. Additionally if we split the groups into more subgroups it reduces the power to see the effects of relevant and unbiased covariates. For example, there were only 20 patients who started with rituximab as the first line treatment, and among them, only six experienced disability events. We, therefore, did not analyse separately all the different IST or multiple sclerosis diseasemodifying treatments for relative efficacy.
We have also demonstrated a negative time-dependent effect of multiple sclerosis disease-modifying treatments, which supports previous reports of increase in relapses and case reports/series of clinical worsening (Papeix et al., 2007; Shimizu et al., 2010; Uzawa et al., 2010; Barnett et al., 2012; Kleiter et al., 2012; Min et al., 2012) . We have also demonstrated that 75% of EDSS 6.0 outcomes and 79% of bilateral visual disability outcomes occur subsequent to the onset attack demonstrating the potential for reducing long-term disability. Thus, our study strengthens the evidence for early IST in NMO. On the other hand, given that 41% were blind in one eye after incident optic neuritis and 17% remained wheelchair-bound or worse after incident transverse myelitis, the development of regenerative and reparative strategies in the future warrants emphasis.
Our study has several weaknesses and strengths. Firstly, although all centres have prospectively collected databases, the analysis was not preplanned and some data points were occasionally missing. Some retrospectively collected relapses were included particularly from the early phases of the disease before the diagnosis was made and this relied on patient reporting. The cases in this study may not be representative of disease course and disability in the community (population-based). All centres except Matinique (which is closest to population-based cohort with 31 prevalent cases from 2011) receive referrals from other centres so the referral bias is likely to be similar among centres. It would not be possible to perform a population-based cohort study as the numbers of NMOSD patients in such populations are too small to allow such a mathematical analysis. There are only five patients in Olmsted County with AQP4-IgG positive NMOSD. It is possible than some may have been included in the Mayo cohort, but given the small number, we doubt this would have any significant effect.
Additionally, biases will exist due to patients lost to follow-up although most centres will follow-up patients because they are on long-term immunosuppression. This bias may lead to loss of some patients with milder disease and may explain the variability in mortality rates depending on the completeness of data obtained. However, these data represent the outcomes within NMO specialist centres across different countries that allow for different treatment and follow-up practices making it more relevant to heterogeneous populations of NMO.
Our study supports onset age, onset phenotype and ethnic influences on outcome in NMO and we offer a prognostic tool for individual patients. In addition, we have provided data for powering clinical treatment trials based upon the relapse activity in the preceding 2 years and suggest recruitment of 'all comers' would be a reasonable approach. Finally, we have provided additional evidence for the use of IST, especially at an early stage of disease.
